Summary. Large follicles were obtained from sheep ovaries during the follicular phase, dissected and incubated for 24 h in a perifusion system. Continuous flow of B Z medium gassed with 0 2 and C0 2 and supplemented with FSH/LH pulses every other hour enabled us to measure the steroid secretion rates of each follicle. At the end of the perifusion, the follicles were processed for histological examination. It was demonstrated that 70 % of the follicles were healthy after 24 h of perifusion. This was associated with a high secretion rate of oestradiol compared to atretic follicles. In contrast testosterone and progesterone secretion rates were similar in healthy and atretic follicles. In both healthy and atretic follicles, repeated gonatrophin pulses produced increases in steroid production. Such a perifusion system might be a valuable tool to study between and within-follicle interactions to get new insights in paracrine and autocrine regulations in the ovary.
Introduction.
Growth of large follicles is regulated by gonadotrophin concentrations, follicular sensitivity to gonadotrophins and intra-ovarian regulations (Bindon and Piper, 1986 ; Me Natty and Henderson, 1987 ; Driancourt and Fry, 1988) .
However, the way these three factors act to differentiate follicles towards ovulation or atresia and to set up the ovulatory quota in breeds with different levels of ovulation rate is poorly understood. Some insights have been obtained by measuring the ovarian effects of gonadotrophin and growth factor administration on granulosa cell cultures (review: Hsueh et al., 1984) . However, the physiological value of the conclusions obtained is limited by (1 ) the low viability (30-60 %) of the granulosa cells used (Tsonis et al., 1984 ; Monniaux, 1987) , (2) the common use of hypophysectomized DES-treated immature rats as a source of granulosa cells despite the doubts expressed on the physiological value of this model (Sadrkhanloo, Hofeditz and Erickson, 1987) , (3) a non-random choice of the granulosa cells used amongst the different subtypes of granulosa cells (Lahteenmaki et al., 1982 ; Erickson et al., 1985) , and (4) by the suppression of the interactions between the theca and granulosa layers which play a major role in follicular steroid production (Falck, 1959) and granulosa cell division (Makris et al., 1983 (Driancourt and Cahill, 1984) . 24 h after this initial laparotomy, the ewes were laparotomized a second time for measurement of the labelled follicles followed by ovariectomy.
Immediately after ovariectomy, the ovaries were stored in culture medium (see below) at room temperature. The follicles which had grown or had kept a steady size between the two laparotomies were than carefully dissected with claws until five to ten layers of theca cells were left. Follicle size was measured under the microscope, and the follicles were transferred to the perifusion system. Perifusion system. -The perifusion system used is derived from that described by M6n6zo, G6rard and Thibault (1976) . As shown on figure 1, it is made with a pulse maker, 5 superfusion chambers and a fraction collector.
The pulse maker is built with a Mixograd (Gilson, Villiers-le-Bel, France). The culture medium is stored in two containers, one containing plain medium (M), the other one containing hormone enriched medium (M + H). Both containers are continously gassed with a 0 2 -CO 2 mixture (95 %-5 %). The origin of the medium delivered to the perifusion system is determined from a graph which is followed by a photoelectric system. When the graph rises, more medium is pumped from the M + H container and less from the M container in order to maintain a steady flow rate (4 ml/h). Within and between-perifusion coefficients of variation of flow rate were 7 and 12 % respectively.
The perifusion chambers were made of borosilicated glass chromatographic columns (Altex Beckman, Gagny, France). The inner diameter and content of the chambers were 9 mm and 2 ml respectively. The superfusion chambers were connected to a five-channel fraction collector by Teflon tubling. Owing to this, absorption of steroids was minimized (not detectable for oestradiol, testosterone and progesterone).
Perifusion medium. -The perifusion medium was derived from that described by M6n6zo (1976 (Baker, Hunter and Neal, 1975 ; Webb and England, 1982 ; Staigmiller et al., 1982) . However, in these systems, the accumulation of follicular metabolites may influence the differentiation and/or secretion of the follicle in an undesired way. In contrast, this technique of perifusion enables the study of dynamic changes in the steroid production of individual follicles in response to the controlled addition of compounds like gonadotrophins without interference of follicular metabolites. The present system, derived from that of M6n6zo et al., (1976) demonstrated (1 ) a good survival of most of the follicles during the 24 h of perifusion (photos A-D), (2) a high oestradiol production by healthy follicles, (3) a suppressed oestradiol production despite maintained testosterone and progesterone productions in atretic follicles and (4) a sustained sensitivity to gonadatrophins throughout perifusion in healthy and atretic follicles.
That the healthy follicles were very active in terms of oestradiol production is in good agreement with numerous studies (Tsonis etal., 1984; Monniaux, 1987 ; Webb, Gauld and Driancourt, 1988) . In this study, the secretion rate during the 24 h was steady and the overall daily production was similar to the follicular fluid oestradiol content (Mc Natty et al., 1981 ) . This steady release throughout time and the good relationship between oestradiol production and gonadotrophin pulses suggest that the amounts of oestradiol measured in the medium are an actual production and not a plain release of intrafollicular oestradiol. The secretion rate of oestradiol using this perifusion system is, however, markedly lower than the in vivo secretion rate (Mc Natty et al., 1981 ) . Reasons for this discrepancy could be a much slower flow rate in the perifusion system compared to the in vivo conditions (1 -3 ml/min : Bruce and Moor, 1976) and/or the inclusion in the perifusion medium of EGF which inhibits FSH-induced oestradiol production (Hsueh et al., 1981 ; Schomberg et al., 1983) .
That atretic follicles are unable to produce oestradiol has been repeatedly demonstrated (Carson et al., 1981 ; Tsonis et al., 1984) . This lack of oestradiol production is due to the disappearance of the aromatase enzymes at the early stages of atresia (review : Tsafriri and Braw, 1984 
